Tumor angiogenesis and anti-angiogenic therapies.
Angiogenesis, the development and growth of blood vessels, is a major topic of research which began in 1971 with Folkman's original hypothesis. Different mechanisms of blood vessel growth are sprouting and intussusceptive angiogenesis, vascular mimicry, and blood vessel cooption. Dis-regulated angiogenesis may result in numerous angiogenic diseases and is responsible for solid tumor growth and metastasis. Vascular endothelial cells are generally dormant in adult but in pathological conditions when tumors reach a size of about 0.2-2.0 mm in diameter, they become hypoxic and hindered in tumor growth in the lack of angiogenesis. During angiogenic switch pro-angiogenic factors predominate and result in angiogenesis and tumor progression. Angiogenesis switch leads to the increased production of vascular endothelial growth factor (VEGF) following up-regulation of the hypoxia-inducible transcription factor. The VEGF family comprises from VEGF (VEGF-A), VEGF-B, VEGF-C, VEGF-D, and placental growth factor (PlGF). The VEGF family of receptors consists of three protein-tyrosine kinases. Now, the most conventional approach for controlling tumor angiogenesis is blockade of the vascular endothelial growth factor (VEGF) pathway. The results of preclinical studies, substantial therapeutic effects of VEGF blockers have been stated in various types of human cancers, even in progressive or recurrent cancer cases.